The following factors can be used to convert inch-pound units in this report to metric (International System) units. On the basis of 9 years of record at the existing gaging station, annual mean streamflow in the study area was substantially less than the long-term (1979-87) mean annual streamflow (17 cubic feet per second) during water years 1983-85 and was greater than the mean annual streamflow during water years 1986-87.. Annual mean streamflow for 1983-87 ranged from 2.8 to 57 cubic feet per second in the mainstem and from zero to 0.60 cubic foot per second in the tributaries.
Monthly mean streamflow at the six gaged sites ranged from zero to 528 cubic feet per second. Although monthly runoff trends of the four tributary streams were similar to those of Rock Creek, monthly mean flows of the four tributary streams were small, ranging from zero to 5.3 cubic feet per second.
Daily mean streamflow data for the six gaged sites indicate similar patterns during periods of large runoff, but substantial individual variations during periods of lesser runoff. During periods of little area-wide runoff, the small streams may have daily mean flow that is several times larger than that at the two Rock Creek sites. Daily mean streamflows of Rock Creek were often less at the downstream site than at the upstream site.
Thus, daily mean streamflow in the tributaries appears to be closely related to daily mean streamflow in mainstem Rock Creek only during periods of substantial area-wide runoff.
Streamflow in the tributaries resulting from local storms or local snowmelt may not contribute to streamflow in the mainstem.
INTRODUCTION
In the Milk River basin in Montana north of the mainstem, runoff from small tributary streams has long been used as a source of water for small stockwater reservoirs. Stockwater dams have been constructed with little regard to flow characteristics of the small streams or to the potential cumulative effect of such dams on streamflow in the Milk River.
A major problem in adequately evaluating the effects of stockwater reservoirs on streamflow is the lack of flow data for small streams. This study was undertaken to provide streamflow data that could be used to assist in the effective design and placement of these reservoirs. The study was conducted in cooperation with the U.S. Bureau of Land Management.
Purpose and Scope
This report describes the flow characteristics of four small streams in the Rock Creek basin north of Hinsdale that are considered to be typical of those in the northern part of the Milk River basin in Montana. Streamflow-gaging stations were installed on four tributaries and on Rock Creek downstream from an existing station. Differences in streamflow at the two used to help describe flow characteristics of at Opheim, about 20 mi east of the study in July to a mean daily minimum of is about 12 in.; more than in.
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For example, during the 3), the combined daily mean flow of the ft3 /s, while the daily mean streamflow of -13, 1986 . Combined daily mean streamflow for the small-stream sites was about 13 ft3 /s on July 8, while the daily mean streamflow of the downstream Rock Creek site was 2.7 ft 3 /s (site 5). In these examples, the daily mean streamflow of the two Rock Creek sites increased substantially a day or two after the large flows occurred in the small streams. Flow in the small streams may have contributed to streamflow in Rock Creek during these runoff periods but the contribution was delayed, perhaps as a result of temporary channel and bank storage, for at least a day.
In two other instances, substantial daily mean flow in the small streams occurred during periods when the daily mean streamflow of Rock Creek decreased downstream. For example, on July 10, 1983, the daily mean streamflow was 1.0 ft 3 /s at the upstream Rock Creek site, was 14 ft 3 /s for the combined flow of the four small streams, and was 0.39 ft 3 /s at the downstream site.
Although daily mean streamflow subsequently increased at both Rock Creek sites several days later, the maximum daily mean streamflow at the downstream site (4.9 ft3 /s on July 16) was less than the maximum daily mean streamflow at the upstream site (5.6 ft 3 /s on July 13) and significantly less than the combined daily mean streamflow for sites 2, 3, and 4 on July 10. Another example occurred on September 7, 1985, when the daily mean streamflow was 0.27 ft3 /s at the upper Rock Creek site, was about 16 ft 3 /s for the combined sites 2, 3, and 4, and was zero at the downstream Rock Creek site. In this example, none of the flow at the upper mainstem site or in the small streams reached the lower site, which had no flow for the entire runoff period. This loss in streamflow between the two Rock Creek sites evidently occurs only when flows in the mainstem are small. Daily mean flow in the small streams may be substantial, but only for a day or two, during these periods of losing flow. The streamflow loss may be due, in part, to diversions of streamflow for stockwatering and minor irrigation, evapotranspiration losses, or ground-water storage. No other reasons for the flow loss are presently known.
On the basis of this study, daily mean streamflow in the tributaries appears to be closely related to daily mean streamflow in the mainstem of Rock Creek only during periods of substantial area-wide runoff. Thus, flow in the small streams resulting from local storms or local snowmelt may not contribute to streamflow in the mainstem.
SUMMARY
Four streamflow-gaging stations were installed on selected small streams in the Rock Creek basin north of the Milk River near Hinsdale to monitor flow characteristics. In addition, one short-term gaging station was installed on Rock Creek downstream from an existing gaging station. The gaging stations were used to obtain information on streamflow changes between the two sites.
The gaging stations were operated from May 1983 through September 1987.
Annual mean streamflow of Rock Creek at the upstream site was substantially less than the long-term (1979-87) mean annual streamflow (17 ft3 /s) during 1983-85 and was greater than the long-term mean annual streamflow during 1986-87. In the mainstem, annual mean streamflow ranged from 2.8 to 31 ft 3 /s at the upstream site, and from 3.2 to 57 ft 3 /s at the downstream site. Annual mean streamflow ranged from zero to 0.60 ft3 /s in the tributaries. At all gaging stations in the study area, the monthly mean streamflow normally is largest from March through June, with thunderstorms occasionally creating substantial streamflow from July through September. The largest monthly mean streamflow of Rock Creek was 528 ft 3 /s at the downstream site. The largest monthly mean streamflow recorded at any of the four small-stream sites was 5.3 ft 3 /s on South Creek tributary No. 2 near Opheim. All four small streams had times of zero monthly mean streamflow.
The six gaged sites have similar patterns of daily mean streamflow during most periods of large runoff, but individual variations in daily mean streamflow can be substantial during periods of lesser runoff.
During periods of little area-wide runoff, the small streams may have substantial daily mean flow, whereas the two Rock Creek sites may have small daily mean streamflow. Daily mean flows of Rock Creek are often less at the downstream site than at the upstream site.
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